ABSTRACT Lower gastrointestinal haemorrhage due to enteric fever is uncommon and potentially fatal. The majority of patients recover with conservative treatment, with surgery reserved for life-threatening bleeding. Given the advances in radiologically guided procedures, there have been numerous reports of successful embolisation for gastrointestinal haemorrhage, although few of these involved enteric fever as the causative agent. We report an uncommon case of haemorrhagic enteric fever treated successfully with embolisation using polyvinyl alcohol particles and coils.
INTRODUCTION
Enteric fever is uncommon in Singapore but endemic in countries with poor sanitation. Gastrointestinal haemorrhage, intestinal perforation and typhoid encephalopathy are serious complications that can result from this infection. The majority of patients have mild haemorrhage that can be resolved with conservative treatment. Surgery is advocated only for lifethreatening bleeding. Advances in super-selective catheterisation and embolisation for gastrointestinal bleeding have culminated in higher treatment success rates and fewer complications.
However, there is still a paucity of data regarding catheter-directed treatment for haemorrhagic enteric fever. We report one such case where haemorrhagic enteric fever was treated successfully using this method, and conclude that the method has a role to play in treatment before the condition worsens to life-threatening bleeding that necessitates surgery.
CASE REPORT
A 26-year-old Chinese woman with no noteworthy medical history was admitted to our hospital for fever, malaise, central abdominal pain and vomiting lasting more than six days. Her travel history revealed travel to Nepal two weeks prior to this admission.
Clinical examination revealed mild, tender hepatomegaly. She had deranged liver function tests with raised levels of aspartate aminotransferase (278 U/L; normal range 14-41 U/L) and alanine aminotransferase (222 U/L; normal range 14-54 U/L). Hepatitis and dengue serology tests were negative, and no malaria parasites were detected on the patient's blood films. However, the patient's blood cultures grew Salmonella paratyphi A, which was sensitive to amoxicillin, and she was started on 2 g ampicillin six hourly.
The patient developed bloody diarrhoea four days into admission and became slightly hypotensive with a blood pressure of 93/59 mmHg. Her haemoglobin levels dropped from 12.8 g/dL (normal range 11-15 g/dL) on admission to 6 g/dL. An urgent computed tomography (CT) angiogram showed bowel wall thickening and surrounding fat-stranding at the ileocaecal region, with active haemorrhage within the caecum (Fig. 1) .
Given the patient's travel history and the positive blood cultures, a diagnosis of haemorrhagic enteric enteritis was suspected. As the patient remained hypotensive despite active fluid resuscitation and blood transfusions, she was considered for emergency transcatheter embolisation. Colonoscopy was not performed, as the large amount of fresh haemorrhage was likely to obscure the bleeding site and hamper therapy.
Superior mesenteric artery angiogram via a 5F Simmons catheter (Terumo Interventional Systems, Somerset, NJ, USA) was performed, which confirmed a focus of active haemorrhage at An uncommon case of haemorrhagic enteric fever treated successfully with super-selective embolisation using polyvinyl alcohol particles and coils showed complete occlusion of the bleeding vasa recta (Fig. 4) .
The entire procedure was uneventful and well-tolerated by the patient.
The patient was subsequently placed in a high-dependency ward and her progress was monitored. She remained asymptomatic without any episodes of rebleeding. On Day 2 post procedure, her haemoglobin level rose to 9.7 g/dL, and on Day 5, she was discharged with oralised cotrimoxazole to be taken 12 hourly for two weeks. At one month post procedure, the patient had a normal haemoglobin level of 11.8 g/dL and negative stool culture. Follow-up colonoscopy was not performed, as the patient was asymptomatic.
DISCUS SION
Enteric fever is an orally transmitted systemic bacterial infection.
When caused by Salmonella typhi, it is known as typhoid fever, and when due to Salmonella paratyphi A, B, or C, it is called paratyphoid fever. As both typhoid and paratyphoid fevers share similar clinical syndromes, the more inclusive term 'enteric fever' is often used.
(1) Paratyphoid fever is considered milder and more infrequent than typhoid fever, and constitutes about 25% of all enteric fevers. (2) This proportion is rapidly changing, with an increased incidence of paratyphoid being reported in countries such as Nepal; a phenomenon probably related to the fact that only vaccines protecting against Salmonella typhi are available.
Enteric fever occurs primarily in developing nations with poor sanitation, and is endemic in Asia, Africa, Latin America, 
Impor tant complications of enteric fever include gastrointestinal haemorrhage, intestinal perforation and typhoid encephalopathy. (4) The cause of gastrointestinal haemorrhage is the erosion of a necrotic lymphoid follicle through the wall of an enteric vessel. (4) Bleeding is seen in up to 10% of patients, typically occurring during the third or fourth week of illness. (5, 6) In about 2% of cases, the bleeding can be severe and life-threatening, (4, 6) as in our case. Although there is scant data on the sites of bowel involvement in paratyphoid infection, ulcers in patients with typhoid fever have been found to involve the terminal ileum (100%), ileocaecal valve (57%), ascending colon (43%) and transverse colon (29%) on colonoscopy.
The majority of bleeds may be treated conservatively, although the mortality rate of life-threatening bleeding is more than 30%. (6) While colonoscopy may be used to locate bleeding foci in enteric fever and permit adrenaline injection, mucosal fragility may render this unsafe. (7) Furthermore, the exact site may be difficult to delineate if there are multiple lesions or when the site is obscured by copious haemorrhage. (7, 8) Early surgical reports have documented successful operative outcomes, and advocated surgery in the above circumstances. (6, 9) Right hemicolectomy is usually the procedure of choice. (6) Since 1968, angiography has been used to identify the bleeding point in order to aid surgical resection (5, 10, 11) during this procedure, thus avoiding a blind colectomy. Angiography may also be therapeutic, (6, 12) although there is a paucity of data regarding catheter-directed treatment for haemorrhage due to enteric fever. In our review of the literature, transcatheter therapy for enteric fever bleeding using vasopressin infusion, gelfoam embolisation and coil embolisation have been described, with mixed results reported. (9, 11, 12, 13) In the past, large catheter sizes with nonselective catheterisation were associated with a high rate of bowel infarction. (14) Vasopressin has been used for lower gastrointestinal haemorrhage caused by non-typhoid sources, but intensive monitoring is required throughout administration, and treatment may be accompanied by a high incidence of rebleeding. (14) The advent of coaxial microcatheters that permit catheterisation of the vasa recta, as well as the use of PVA particles and microcoils, have effectively reduced these adverse outcomes. (14) Long-term follow-up of patients treated with super-selective embolisation for up to 72 months post operation has shown that the procedure should be considered as both a primary and potentially definitive treatment for life-threatening lower gastrointestinal haemorrhage. (15) In the evaluation of lower gastrointestinal haemorrhage, CT angiography allows for rapid, noninvasive identification of areas of active bleeding, thus enabling more focused intervention. (14) Early intervention in our patient evaded
the need for open surgery and its associated morbidities. There was no evidence of rebleed on follow-up.
In conclusion, angiography offers the opportunity to be both diagnostic and therapeutic in the management of enteric fever complicated by lower gastrointestinal haemorrhage.
